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Abstract

Background: Public health research uses decedents’ usual industry and occupation (I&O) from 

US death certificates to assess mortality incidence and risk factors. Of necessity, such research 

may exclude decedents with insufficient I&O information, and assume death certificates reflect 

current (at time of death) I&O. This study explored the demographic implications of such research 

conditions by describing usual occupation and current employment status among decedents by 

demographic characteristics in a large multistate data set.

Methods: Death certificate occupations classified by Standard Occupational Classification (SOC) 

(ie, compensated occupation) and other categories (eg, student) for 36 507 decedents (suicide, 

homicide, other, undetermined intent) age 22+ years from the 2016 National Violent Death 

Reporting System’s (NVDRS) 32 US states were analyzed. Decedents not employed at the time of 

death (eg, laid off) were identified through nondeath certificate NVDRS data sources (eg, law 

enforcement reports).

Results: Female decedents, younger (age < 30 years) male decedents, some non‐White racial 

group decedents, less educated decedents, and undetermined intent death decedents were 

statistically less likely to be classified by SOC based on death certificates—primarily due to 

insufficient information. Decedents classified by SOC from death certificates but whose non‐death 

certificate data indicated no employment at the time of death were more often 30+ years old, 

White, less educated, died by suicide, or had nonmanagement occupations.
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Conclusions: Whether decedents have classifiable occupations from death certificates may vary 

by demographic characteristics. Research studies that assess decedents by usual I&O can identify 

and describe how any such demographic trends may affect research results on particular public 

health topics.
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1 | INTRODUCTION

Decedents’ usual industry and occupation (I&O) reported on US death certificates can be 

used in epidemiological research to inform public health decision‐making and create safer 

and healthier work environments.1–8 Such research is important for several reasons, 

including identifying mortality risk factors and engaging industry and professional groups 

and employers to implement public health interventions.

However, some death certificates do not contain sufficient information to classify decedents 

by usual I&O and there is limited investigation into whether decedents with particular 

demographic characteristics lack classifiable death certificate I&O more often.9,10 To be 

formally classified by I&O, a decedent would need one recognized usual I&O (sometimes 

different from most recent I&O11) and next of kin who accurately describe that I&O to 

recording officials in a way that software algorithms and expert reviewers are able to 

translate to formal I&O classifications—typically, codes indicating compensated occupation, 

such as the Standard Occupational Classification (SOC) (eg, SOC 13‐2053: Insurance 
underwriter, or SOC 41‐2011: Cashier).6,12 Specifically, it is possible that age, sex, race, and 

socioeconomic status—factors associated with labor market participation13—are associated 

with whether a decedent can be classified by I&O code from death certificate information. 

This topic was recently examined using cancer registry data, which can include patient I&O 

from electronic medical records sources.14 That study reported a low overall rate of patients 

classified by industry (37%) from registry sources and, notably, lower rates among women 

(apparently due to a higher prevalence of unpaid work compared to men) and non‐White 

patients (apparently due to a higher prevalence of both unpaid work and blank or uncodable 

industry information compared to White patients).

It is relevant to understand whether some decedent demographic groups are more likely to 

be classified by I&O from death certificates and how any such identified demographic 

patterns could influence research results on particular public health topics. For example, if 

some demographic groups are more likely to have classifiable death certificate I&O data, it 

is important to directly address this when interpreting research results based on such data. 

This study aimed to describe death certificate civilian occupational classifications and recent 

employment status among violent‐death decedents by demographic characteristics in a large 

US multistate data set.
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2 | METHODS

2.1 | Data

Authors used data on 36 507 male and female decedents age ≥22 years old from 32 US 

states1 that participated in the Center for Disease Control and Prevention’s 2016 National 

Violent Death Reporting System (NVDRS) (www.cdc.gov/violenceprevention/nvdrs) (most 

recent available data year). NVDRS collects data on suicide, homicide, and legal 

intervention deaths, as well as deaths from unintentional firearm injuries and deaths of 

undetermined intent [see Table notes for definitions],) primarily from death certificates, 

coroner/medical examiner reports, and law enforcement reports. Age 22 years was used as a 

cut‐off in this study so results were less likely to be influenced by full‐time students. 

Analysis of violent death decedent I&O, in particular, is important for public health research 

that aims to reduce injuries and violence, but NVDRS was used for this analysis primarily 

because it is a publicly‐available and population‐based source of death certificate 

information that includes decedent I&O.

NVDRS data abstractors record decedents’ usual industry and occupation (NVDRS data set 

variables, IndustryText and OccupationText) as it appears in the death certificate occupation 

text field.15 Decedents’ industry is sometimes used to classify occupation. The National 

Center for Health Statistics’ instructions for recording officials (eg, funeral directors) who 

fill in the occupation item of the death certificate is as follows16:

Item 54. Enter the usual occupation of the decedent. This is not necessarily the last 

occupation of the decedent. Never enter “retired”. Give kind of work decedent did 

during most of his or her working life, such as claim adjuster, farmhand, coal 

miner, janitor, store manager, college professor, or civil engineer. If the decedent 

was a homemaker at the time of death but had worked outside the household during 

his or her working life, enter that occupation. If the decedent was a homemaker 

during most of his or her working life, and never worked outside the household, 

enter “homemaker”. Enter “student” if the decedent was a student at the time of 

death and was never regularly employed or employed full time during his or her 

working life.

I&O coding experts used CDC’s National Institute for Occupational Safety and Health 

Industry and Occupation Computerized Coding System (NIOCCS 3.0) (https://

wwwn.cdc.gov/nioccs3/) to translate NVDRS IndustryText and OccupationText data to 2010 

US Census civilian occupation codes and, via crosswalk, to 2010 SOC codes. The 22 SOC 

major groups analyzed for this study comprise hundreds of detailed occupational groups. 

Military occupations were not assessed. Reasons that decedents were not assigned an SOC 

code are reported for this study as assigned by NIOCCS software algorithms: Military, 
insufficient information to classify (eg, a blank, “unknown,” or unclassifiable entry), student, 
did not work (volunteers included in this category for this study), homemaker. In addition to 

1Alaska, Arizona, Colorado, Connecticut, Georgia, Hawaii, Illinois, Indiana, Iowa, Kansas, Kentucky, Maine, Maryland, 
Massachusetts, Michigan, Minnesota, New Hampshire, New Jersey, New Mexico, New York, North Carolina, Ohio, Oklahoma, 
Oregon, Pennsylvania, Rhode Island, South Carolina, Utah, Vermont, Virginia, Washington, Wisconsin. Note: in 2016 Illinois, 
Pennsylvania, and Washington collected data on more than equal to 80% of violent deaths in the state, in accordance with 
requirements under which the state was funded.
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death certificate I&O, NVDRS includes an option for free text data on decedents’ 

occupation at time of death (NVDRS data set variable, OccupationCurrentText), which 

NVDRS abstractors are requested to include when such information is available from non‐
death certificate data sources (eg, law enforcement reports).15 Decedents assigned SOC 

codes based on death certificates but not employed at the time of death were identified from 

the NVDRS OccupationCurrentText variable through a keyword text search (eg, “laid off”; 

see Table 2 notes) using methods from a recent study.2 Reasons that decedents were not 

employed are reported (classified for this study as: Unemployed [eg, laid off], retired, 

disabled, student, homemaker).

2.2 | Analysis

The analysis was conducted with Stata 14 (College Station, TX). The proportion of 

decedents with and without SOC codes assigned based on death certificates is demonstrated 

by the following decedent characteristics, using NVDRS data: Age group (22‐29, 30‐44, 45‐
64, and 65+ years), sex (male/female), race (White, Black or African American, American 

Indian or Alaska Native, Asian/Pacific Islander, other/unspecified, two or more races, 

unknown), education (not high school graduate, high school graduate, Associate’s or 

Bachelor’s degree, Master’s degree or above degree, unknown), and manner of death 
(suicide, homicide, other, undetermined) (Table 1). Next, among decedents assigned SOC 

codes based on death certificates, the number and proportion of such decedents identified by 

NVDRS non‐death certificate data sources (eg, law enforcement reports) as not employed at 

the time of death (eg, laid off) is reported by decedent characteristics, as well as SOC major 

group based on the decedent’s usual occupation from the death certificate (Table 2).

Three multivariable logistic regression models are presented, which, in addition to 

aforementioned decedent characteristics, controlled for the US state where the death was 

reported to NVDRS (data not presented by US state due to small cell sizes). The first model 

assessed whether some decedents were more likely to have an SOC code assigned (ie, 

compensated usual occupation) from death certificates based on demographic 

characteristics. The second model assessed whether some decedents were more likely to 

have insufficient information to classify usual occupation in any way (eg, blank—that is, not 

classifiable by SOC or other identifier, such as “homemaker”) from death certificates based 

on demographic characteristics. The third model assessed whether some decedents were 

more likely to be identified as not employed at time of death—as indicated by NVDRS non‐
death certificate data sources—based on demographic characteristics and usual occupation 

(described by SOC major group from information on the death certificate).

Directly examining demographic patterns among decedents assigned an SOC code (Model 

1) is important because public health research using I&O often focuses on decedents with 

formal I&O classifications—for example, by calculating death rates by I&O group using the 

currently employed population count by I&O from administrative sources in the 

denominator.2 Directly examining demographic patterns among decedents with insufficient 

information to classify occupation (eg, blank entry) (Model 2) is important, because death 

certificate recorders (eg, funeral directors) may be able to reduce the incidence of 

insufficient occupation information through best practices for completing death certificates.6 
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NVDRS concurrent information about decedent usual (death certificate) vs current (time of 

death) information is relatively unique among large US datasets, and comparing such 

information (Model 3) can help researchers to assess the impact of assuming death 

certificate I&O is a decedent’s recent I&O. The primary aim of these models was to 

facilitate conclusions about a large decedent sample with a variety of demographic 

characteristics (Tables 1 and 2). However, because analyzed decedents were majority male 

and women and men in aggregate have different labor market experiences, model results 

also were examined for male and female decedents separately (Table 3 for model results, 

descriptive data in STable 1‐ STable 4 in the supplementary file).

3 | RESULTS

Nearly 80% (n = 28 714/36 507) of decedents were assigned an SOC code (ie, compensated 

occupation) based on death certificates (Table 1). The most common reason decedents were 

not assigned an SOC code was insufficient information to classify (n = 3828/7793 or 49% of 

decedents not assigned a SOC code [or n = 3828/36 507 or 10% of total decedents]), 

followed by student (8%), did not work (19%), homemaker (19%), and military (5%) (Table 

1).

Controlling for all assessed decedent characteristics, a multivariable logistic regression 

model among all decedents indicated that decedents who were female, younger (age < 30 

years), non‐White (Black or African American, American Indian or Alaska Native, Asian/

Pacific Islander, and other/unspecified), less educated (no college degree) or with unknown 

education level, or with undetermined intent death (compared to suicide) were statistically 

less likely to have a SOC code assigned—for any reason—based on death certificates (Table 

1: Model 1). For example, 82% of male decedents compared to 68% of female decedents 

were assigned a SOC code (Table 1), and the regression model indicated that after 

controlling for other factors, the odds that male decedents were assigned a SOC code were 

2.8 (95% CI: 2.6‐3.0) times higher than for females (Table 1: Model 1).

Stratified multiple regression analyses by sex indicated some differences in terms of 

magnitude (ie, value of point estimate), statistical significance (ie, 95% CI does not include 

one), and in some cases, direction (positive or negative odds of the outcome) compared to 

results among all decedents (Table 3). For example, the proportion of males assigned an 

SOC code notably increased by age group (age 22‐29: 71%; age 30‐44: 82%; age 45‐64: 

85%, age 65+: 90%; STable 1), and in a multiple regression model among only males, older 

males had higher odds of having an assigned SOC code than younger males (Table 3: Model 

1). In comparison, among female decedents, the proportion assigned an SOC code was only 

modestly higher among older age groups (age 22‐29: 65%; age 30‐44: 67%; age 45‐64: 

69%, age 65+: 68%; STable 2) and in a multiple regression model among only females, age 

group was not statistically associated with having a SOC code assigned (Table 3: Model 1). 

As also reflected in the male‐ and female‐only descriptive data and regression model results, 

the proportion of White males assigned an SOC code (85%) was substantially higher than 

Black or African American males (71%) and males of the unknown race (68%), but similar 

to American Indian and Alaska Native males (84%) (STable 1), whereas the proportion of 

White females assigned a SOC code (69%) was similar to Black or African American 
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females (68%), but notably higher than American Indian and Alaska Native females (57%) 

(STable 2). Compared to suicide decedents, male homicide decedents were statistically less 
likely and female homicide decedents were more likely to have an assigned SOC code 

(Table 3: Model 1).

The second multivariable logistic regression model among all decedents indicated that 

decedents with many of the same characteristics that were associated with not having a SOC 

code assigned (Model 1)—that is, younger age (age < 30 years), non‐White race (Black or 

African American, Asian/Pacific Islander, and other/unspecified), less education (no college 

degree) or unknown education level, and undetermined intent death—had statistically higher 

odds of having insufficient information to classify occupation in any way (that is, by either 

SOC code or other identifier [student, did not work, homemaker, or military]) (Table 1: 

Model 2). In addition, decedents with death due to homicide or “other” intent (compared to 

suicide) had higher odds of having insufficient information to classify occupation, and 

decedents with two or more races had lower odds of having insufficient information to 

classify occupation (Table 1: Model 2). Again, male‐ and female‐only regression models 

(Table 3: Model 2) indicated some differences compared to results among all decedents. For 

example, female (but not male) American Indian or Alaska Native decedents had statistically 

higher odds of having insufficient information to classify usual occupation.

Among decedents with SOC codes assigned based on death certificates (n = 28 714), 

approximately 10% (n = 2987) were identified by NVDRS nondeath certificate data sources 

as not employed at the time of death (Table 2). The most common reasons were 

unemployment (n = 1634/2987 or 55% of decedents not working at the time of death), 

retired (33%), disabled (11%), student (1%), and homemaker (<1%) (Table 2). A 

multivariable logistic regression model among all decedents with assigned SOC codes based 

on death certificates indicated that decedents not working at the time of death were more 

often age 30+ years, White (compared to Black or African American or other/unspecified), 

less educated (no college degree), died by suicide (compared to homicide, and other intent 

death), or had nonmanagement occupations (multiple; eg, Protective Service) (Table 2: 

Model 3). Again, male‐ and female‐only descriptive data (STable 3‐STable4) and separate 

models (Table 3) indicated some differences by sex. For example, male (but not female) 

Black or African American and other/unspecified race decedents with SOC‐ classified usual 

occupation were statistically more likely than White decedents to be working at the time of 

death (Table 3: Model 3), and female (but not male) decedents with Arts, Design, 
Entertainment, Sports, and Media occupations were statistically more likely to be not 

working at the time of death.

4 | DISCUSSION

There are three implications from this study for public health research that uses death 

certificate I&O classifications. First, whether decedents have formal I&O classifications (ie, 

indicating compensated usual occupation) may be associated with decedent demographics; 

females, younger males, some non‐White racial groups, and less educated decedents were 

less frequently classified by SOC code than counterparts. This conclusion is based on this 

study’s Model 1 results and may primarily reflect trends in US labor market participation—
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groups with lower labor market participation can be expected to have a lower rate of 

classifiable compensated occupation reported on death certificates.

Despite this likely explanation for some demographic groups lacking classifiable death 

certificate occupation more than others, the impact on public health research of this 

circumstance merits consideration and presumably varies based on the health topic under 

investigation. One example could include examining death rates by sex in combination with 

the occupation. Only 68% of female decedents were assigned a SOC code based on death 

certificates (compared to 82% of males) and the most common reason female decedents 

were not assigned a SOC code was that their usual occupation was reported as a homemaker. 

Because SOC and other formal occupational classifications are designed to classify 

compensated occupations, investigating mortality only by formal I&O classifications such as 

SOC may not directly address mortality by occupation among a large number of female 

decedents. Research studies using death certificate I&O data can address these issues 

directly by reporting demographic characteristics of decedents included vs excluded from 

the I&O analysis.

The second takeaway from this study’s results is that some decedent demographic groups—

younger males, some non‐White racial groups, decedents with less education, as well as 

those who died due to violence perpetrated by someone else—may be more likely to have 

insufficient I&O information recorded on death certificates to identify a person’s 

occupational status in any way (eg, a blank, “unknown,” or unclassifiable entry). This 

conclusion is based on Model 2 results, and conceivably could reflect either occupational 

(eg, decedent’s employment across multiple occupations might inhibit reporting of a single 

usual occupation as requested for the death certificate) or social, communications (eg, 

nonnative English speaker), and other challenges when next of kin complete a death 

certificate with a recording official or a combination of these and other issues. One example 

of the impact these circumstances could have on research studies could be spurious mortality 

rates by occupation if some occupations have relatively higher employment of demographic 

groups that are less likely to have classifiable occupations from death certificates. In such a 

situation, a disproportionately large number of workers with such occupations might be not 

properly classified based on death certificates, resulting in undercounting deaths for that 

occupation. As described in previous studies, improving the utility of I&O data for public 

health requires enhanced efforts in eliciting, recording, abstracting, and coding I&O.14,17 

Research has demonstrated that interviewer training can substantially improve the codability 

of I&O data.18 For example, if the decedent had many different occupations and different 

places of business, it may be necessary to ask additional questions to determine the usual 

occupation and industry, such as, in which job did the decedent work the longest?6 The 

results of the present study suggest that efforts to improve death certificate I&O data quality 

should also explicitly consider decedent demographics to ensure that I&O data quality 

improves across all decedent populations.

The third takeaway from this study’s results is based on Model 3 results, which indicated 

approximately 10% of decedents with SOC‐classifiable occupations from death certificates 

were not working at the time of death, and not working was statistically more likely among 

decedents who were 30+ years old, White, less educated, died by suicide, or had 
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nonmanagement occupations. NVDRS appears unique among large U.S. data sources in 

providing an opportunity to investigate this topic—that is, a comparison of usual I&O from 

death certificates vs current employment status from alternative administrative and other 

sources. However, because of the non-universal nature of current occupation data in NVDRS 

(variable, CurrentOccupationText, described above), this result should be cautiously 

interpreted and regarded as a conservative estimate of the proportion of decedents analyzed 

here that were not employed at the time of death. Nonetheless, these findings can be 

considered in studies that calculate mortality rates by occupation using I&O death certificate 

data as the numerator and the currently employed population as the denominator.

This study had notable limitations. NVDRS includes only decedents with specific manners 

of death, who may be different from the general population in terms of employment, type of 

occupation, and demographic characteristics; for example, males are 77% of these data, 

compared to 49% of the US population. Future analysis using all‐cause mortality data can 

examine empirically whether trends documented here are similar or different among, for 

example, female decedents, younger male decedents, non‐White racial group decedents, and 

less educated decedents with other causes of death (eg, infectious disease, unintentional 

injury, etc.). Results on American Indian or Alaska Natives should be interpreted with 

caution because death certificates under‐identify those groups.19 This analysis used keyword 

searches to identify and classify decedents not employed at the time of death from non‐death 

certificate data sources (eg, law enforcement reports) included in NVDRS. The same 

approach was applied in a previous analysis of NVDRS data, when researchers reported a 

low false‐positive rate based on confirmatory manual record review.2 However, non‐death 

certificate I&O information is included in NVDRS only as available to data abstractors and 

is therefore unsystematic and not analogous to administrative data sources which question 

respondents on both current and usual occupation, such as the National Health Interview 

Survey.11 Notably, decedent data from some NVDRS states were automatically excluded 

from Model 3 calculations due to zero decedents identified as unemployed at the time of 

death through this study’s methods (Table 2 notes). This could potentially indicate a 

different approach to this narrow topic among NVDRS contributing US states and merits 

further investigation. This study included a large decedent sample and presented 

multivariable regression analyses to address three distinct questions to identify associations 

between decedents’ demographics and I&O classification. Model results were also 

investigated separately among males and females. Future analysis might examine these 

issues among other subgroups of interest.

5 | CONCLUSIONS

Whether decedents have classifiable occupations from US death certificates may be 

associated with decedent demographics. This may be in large part due to labor market 

conditions. However, in this study, decedent demographic characteristics—including age, 

race, and education level—were also statistically associated with whether decedents had 

insufficient information (eg, blank entry) from the death certificate to classify occupation; 

this suggests that uneven recording of death certificate I&O may be associated with such 

characteristics, independent of labor market conditions. Improving the quality of death 

certificate I&O data, therefore, may require a specific approach to address these observed 
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demographic disparities. I&O research studies using death certificate data can directly 

compare characteristics of decedents with and without assigned formal I&O classifications 

and describe how any observed demographic differences likely affect research results on 

particular public health topics.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

For industry and occupation coding expertise authors thank Marie Haring Sweeney, Jeff Purdin, Matt Hirst, and 
Susan Burton, Division of Field Studies and Engineering, National Institute for Occupational Safety and Health, 
CDC.

The findings and conclusions in this report are those of the authors and do not necessarily represent the official 
position of the Centers for Disease Control and Prevention.

Abbreviations:

I&O industry and occupation

NIOCCS National Institute for Occupational Safety and Health Industry and 

Occupation Computerized Coding System

NVDRS National Violent Death Reporting System

SOC Standard Occupational Classification.

REFERENCES

1. CDC National Institute for Occupational Safety and Health. Industry and Occupation Coding: 
collecting and using I&O data. https://www.cdc.gov/niosh/topics/coding/collecting.html. Accessed 
on February 27, 2019.

2. Peterson C, Stone DM, Marsh SM, et al. Suicide rates by major occupational group ‐ 17 states, 2012 
and 2015. MMWR Morb Mortal Wkly Rep. 2018;67(45):1253‐1260. [PubMed: 30439869] 

3. Bidulescu A, Rose KM, Wolf SH, Rosamond WD. Occupation recorded on certificates of death 
compared with self‐report: the Atherosclerosis Risk in Communities (ARIC) Study. BMC Public 
Health. 2007;7:229. [PubMed: 17764567] 

4. Robinson CF, Walker JT, Sweeney MH, et al. Overview of the National Occupational Mortality 
Surveillance (NOMS) system: leukemia and acute myocardial infarction risk by industry and 
occupation in 30 US states 1985‐1999, 2003‐2004, and 2007. Am J Ind Med. 2015;58(2):123‐137. 
[PubMed: 25603936] 

5. Beard JD, Steege AL, Ju J, Lu J, Luckhaupt SE, Schubauer‐Berigan MK. Mortality from 
amyotrophic lateral sclerosis and Parkinson’s disease among different occupation groups ‐ United 
States, 1985‐2011. MMWR Morb Mortal Wkly Rep. 2017;66(27):718‐722. [PubMed: 28704346] 

6. Robinson C, Schumacher P, Sweeney MH, Lainez J. Guidelines for Reporting Occupation and 
Industry on Death Certificates. Hyattsville, MD: Department of Health and Human Services, CDC 
National Center for Health Statistics; 2012.

7. Harduar Morano L, Steege AL, Luckhaupt SE. Occupational patterns in unintentional and 
undetermined drug‐involved and opioid‐involved overdose deaths ‐ United States, 2007‐2012. 
MMWR Morb Mortal Wkly Rep. 2018;67(33):925‐930. [PubMed: 30138306] 

Peterson et al. Page 9

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/niosh/topics/coding/collecting.html


8. Peterson C, Sussell A, Li J, Schumacher PK, Yeoman K, Stone DM. Suicide Rates by Industry and 
Occupation ‐ National Violent Death Reporting System, 32 States, 2016. MMWR Morb Mortal 
Wkly Rep. 2020;69(3):57‐62. [PubMed: 31971929] 

9. Schade WJ, Swanson GM. Comparison of death certificate occupation and industry data with 
lifetime occupational histories obtained by interview: variations in the accuracy of death certificate 
entries. Am J Ind Med. 1988;14(2):121‐136. [PubMed: 3207099] 

10. Turner DW, Schumacher MC, West DW. Comparison of occupational interview data to death 
certificate data in Utah. Am J Ind Med. 1987; 12(2):145‐151. [PubMed: 3661568] 

11. Luckhaupt SE, Cohen MA, Calvert GM. Concordance between current job and usual job in 
occupational and industry groupings: assessment of the 2010 national health interview survey. J 
Occup Environ Med. 2013;55(9):1074‐1090. [PubMed: 23969506] 

12. CDC National Institute for Occupational Safety and Health. About the NIOSH Industry & 
Occupation Computerized Coding System (NIOCCS). https://www.cdc.gov/niosh/topics/coding/
overview.html. Accessed March 25, 2019.

13. Rios‐Avila F Losing Ground: Demographic Trends in US Labor Force Participation. Red Hook, 
NY: Levy Economics Institute of Bard College; 2015.

14. Silver SR, Tsai RJ, Morris CR, et al. Codability of industry and occupation information from 
cancer registry records: differences by patient demographics, casefinding source, payor, and cancer 
type. Am J Ind Med. 2018;61(6):524‐532. [PubMed: 29574892] 

15. CDC National Center for Injury Prevention and Control. National Violent Death Reproting System 
Web Coding Manual Version 5.2. Atlanta, GA: Centers for Disease Control and Prevention; 2016.

16. CDC National Center for Health Statistics. U.S. Standard Certificate of Death. https://
www.cdc.gov/nchs/data/dvs/death11‐03final‐acc.pdf. Accessed on March 25, 2019.

17. Freeman MB, Pollack LA, Rees JR, et al. Capture and coding of industry and occupation 
measures: Findings from eight National Program of Cancer Registries states. Am J Ind Med. 
2017;60(8): 689‐695. [PubMed: 28692191] 

18. MacDonald LA, Pulley L, Hein MJ, Howard VJ. Methods and feasibility of collecting occupational 
data for a large population‐based cohort study in the United States: the reasons for geographic and 
racial differences in stroke study. BMC Public Health. 2014;14:142. [PubMed: 24512119] 

19. Arias E, Heron M, Hakes J. The validity of race and Hispanic‐origin reporting on death certificates 
in the United States: an update. Vital Health Stat. 2016;172:1‐21.

Peterson et al. Page 10

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/niosh/topics/coding/overview.html
https://www.cdc.gov/niosh/topics/coding/overview.html
https://www.cdc.gov/nchs/data/dvs/death11‐03final‐acc.pdf
https://www.cdc.gov/nchs/data/dvs/death11‐03final‐acc.pdf


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 11

TA
B

L
E

 1

D
es

cr
ip

tiv
e 

da
ta

 a
nd

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
is

 o
f 

de
ce

de
nt

s 
by

 d
ea

th
 c

er
tif

ic
at

e 
us

ua
l o

cc
up

at
io

n,
 a

ge
 ≥

22
 y

, N
at

io
na

l V
io

le
nt

 D
ea

th
 R

ep
or

tin
g 

Sy
st

em
, 

32
 S

ta
te

sa , 2
01

6

C
ha

ra
ct

er
is

ti
c

D
es

cr
ip

ti
ve

 d
at

a
R

eg
re

ss
io

n 
an

al
ys

is

D
ec

ed
en

t 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
n)

(%
)

R
ea

so
n 

de
ce

de
nt

 n
ot

 c
la

ss
if

ie
d 

by
 S

O
C

 c
od

eb
M

od
el

 1
: 

D
ec

ed
en

t 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
aO

R
)(

95
%

 
C

l)

M
od

el
 2

: 
D

ec
ed

en
t 

ha
d 

in
su

ff
ic

ie
nt

 in
fo

rm
at

io
n 

to
 

cl
as

si
fy

 o
cc

up
at

io
nb  (

aO
R

)
(9

5%
 C

l)
Y

es
N

o

In
su

ff
ic

ie
nt

 
in

fo
rm

at
io

n 
to

 
cl

as
si

fy
St

ud
en

t
D

id
 n

ot
 

w
or

k
H

om
em

ak
er

M
ili

ta
ry

C
ol

um
n 

nu
m

be
r

1
2

3
4

5
6

7
8

9

To
ta

l
28

 7
14

 (
79

)
77

93
 (

21
)

38
28

 (
49

)
64

8 
(8

)
14

53
 (

19
)

1,
46

9 
(1

9)
39

5 
(5

)
36

 5
07

36
 5

07

A
ge

, y

 
22

–2
9

50
05

 (
70

)
21

30
 (

30
)

96
5 

(4
5)

51
2 

(2
4)

38
9 

(1
8)

13
0 

(6
)

13
4 

(6
)

R
ef

er
en

ce
R

ef
er

en
ce

 
30

–4
4

83
92

 (
78

)
23

16
 (

22
)

11
71

 (
51

)
11

6 
(5

)
47

7 
(2

1)
43

9 
(1

9)
11

3 
(5

)
1.

6 
(1

.5
–1

.7
)*

0.
9 

(0
.8

–1
.0

)*

 
45

–6
4

10
,7

21
 (

81
)

25
44

 (
19

)
12

89
 (

51
)

19
 (

1)
52

9 
(2

1)
63

5 
(2

5)
72

 (
3)

1.
8 

(1
.7

–2
.0

)*
0.

8 
(0

.7
–0

.9
)*

 
65

+
45

96
 (

85
)

80
3 

(1
5)

40
3 

(5
0)

1 
(<

1)
58

 (
7)

26
5 

(3
3)

76
 (

9)
2.

3 
(2

.1
–2

.5
)*

0.
7 

(0
.6

–0
.8

)*

Se
x

 
M

al
e

22
 9

47
 (

82
)

50
42

 (
18

)
30

35
 (

60
)

50
4 

(1
0)

10
68

 (
21

)
63

 (
1)

37
2 

(7
)

2.
8 

(2
.6

–3
.0

)*
1.

1 
(1

.0
–1

.2
)

 
Fe

m
al

e
57

67
 (

68
)

27
51

 (
32

)
79

3 
(2

9)
14

4 
(5

)
38

5 
(1

4)
14

06
 (

51
)

23
 (

1)
R

ef
er

en
ce

R
ef

er
en

ce

R
ac

e

 
W

hi
te

22
 4

58
 (

81
)

52
05

 (
19

)
22

79
 (

44
)

39
1 

(8
)

95
3 

(1
8)

12
64

 (
24

)
31

8 
(6

)
R

ef
er

en
ce

R
ef

er
en

ce

 
B

la
ck

 o
r 

A
fr

ic
an

 
A

m
er

ic
an

4,
73

0 
(7

1)
1,

96
8 

(2
9)

12
66

 (
64

)
17

3 
(9

)
39

1 
(2

0)
87

 (
4)

51
 (

3)
0.

7 
(0

.6
–0

.7
)*

2.
0 

(1
.8

–2
.2

)*

 
A

m
er

ic
an

 I
nd

ia
n 

or
 

A
la

sk
a 

N
at

iv
e

40
9 

(7
7)

12
2 

(2
3)

32
 (

26
)

16
 (

13
)

37
 (

30
)

35
 (

29
)

2 
(2

)
0.

7 
(0

.6
–0

.9
)*

1.
2 

(0
.8

–1
.8

)

 
A

si
an

/P
ac

if
ic

 I
sl

an
de

r
49

2 
(6

6)
25

9 
(3

4)
12

3 
(4

7)
47

 (
18

)
32

 (
12

)
48

 (
19

)
9 

(3
)

0.
5 

(0
.4

–0
.6

)*
1.

9 
(1

.5
–2

.4
)*

 
O

th
er

/u
ns

pe
ci

fi
ed

31
4 

(6
4)

17
4 

(3
6)

11
3 

(6
5)

14
 (

8)
19

 (
11

)
21

 (
12

)
7 

(4
)

0.
7 

(0
.6

–0
.9

)*
1.

5 
(1

.2
–2

.1
)*

 
Tw

o 
or

 m
or

e 
ra

ce
s

29
4 

(8
4)

58
 (

16
)

11
 (

19
)

7 
(1

2)
18

 (
31

)
14

 (
24

)
8 

(1
4)

1.
1 

(0
.8

–1
.5

)
0.

5 
(0

.2
–0

.9
)*

 
U

nk
no

w
n

17
 (

71
)

7 
(2

9)
4 

(5
7)

0 
(<

1)
3 

(4
3)

0 
(<

1)
0 

(<
1)

0.
5 

(0
.2

–1
.3

)
2.

2 
(0

.7
–6

.6
)

E
du

ca
tio

n

 
N

ot
 h

ig
h 

sc
ho

ol
 

gr
ad

ua
te

42
88

 (
74

)
14

75
 (

26
)

68
4 

(4
6)

25
 (

2)
46

3 
(3

1)
29

4 
(2

0)
9 

(1
)

0.
5 

(0
.5

–0
.6

)*
1.

6 
(1

.4
–1

.8
)*

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 12

C
ha

ra
ct

er
is

ti
c

D
es

cr
ip

ti
ve

 d
at

a
R

eg
re

ss
io

n 
an

al
ys

is

D
ec

ed
en

t 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
n)

(%
)

R
ea

so
n 

de
ce

de
nt

 n
ot

 c
la

ss
if

ie
d 

by
 S

O
C

 c
od

eb
M

od
el

 1
: 

D
ec

ed
en

t 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
aO

R
)(

95
%

 
C

l)

M
od

el
 2

: 
D

ec
ed

en
t 

ha
d 

in
su

ff
ic

ie
nt

 in
fo

rm
at

io
n 

to
 

cl
as

si
fy

 o
cc

up
at

io
nb  (

aO
R

)
(9

5%
 C

l)
Y

es
N

o

In
su

ff
ic

ie
nt

 
in

fo
rm

at
io

n 
to

 
cl

as
si

fy
St

ud
en

t
D

id
 n

ot
 

w
or

k
H

om
em

ak
er

M
ili

ta
ry

 
H

ig
h 

sc
ho

ol
 g

ra
du

at
e

17
 0

79
 (

80
)

42
48

 (
20

)
17

99
 (

42
)

41
0 

(1
0)

83
5 

(2
0)

94
8 

(2
2)

25
6 

(6
)

0.
7 

(0
.7

–0
.8

)*
1.

1 
(1

.0
–1

.3
)*

 
A

ss
oc

ia
te

’s
 o

r 
B

ac
he

lo
r’

s 
de

gr
ee

5,
44

9 
(8

5)
99

9 
(1

5)
44

3 
(4

4)
17

5 
(1

8)
99

 (
10

)
18

4 
(1

8)
98

 (
10

)
R

ef
er

en
ce

R
ef

er
en

ce

 
M

as
te

r’
s 

de
gr

ee
 o

r 
ab

ov
e

16
23

 (
88

)
21

1 
(1

2)
12

0 
(5

7)
32

 (
15

)
7 

(3
)

24
 (

11
)

28
 (

13
)

1.
4 

(1
.2

–1
.7

)*
1.

0 
(0

.8
–1

.2
)

 
U

nk
no

w
n

27
5 

(2
4)

86
0 

(7
6)

78
2 

(9
1)

6 
(1

)
49

 (
6)

19
 (

2)
4 

(<
 1

)
0.

0 
(0

.0
–0

.1
)*

34
.9

 (
29

.2
–4

1.
8)

*

M
an

ne
r 

of
 d

ea
th

 
Su

ic
id

e
19

 2
55

 (
82

)
43

25
 (

18
)

18
84

 (
44

)
41

4 
(1

0)
74

7 
(1

7)
94

3 
(2

2)
33

7 
(8

)
R

ef
er

en
ce

R
ef

er
en

ce

 
H

om
ic

id
e

59
78

 (
73

)
21

80
 (

27
)

12
85

 (
59

)
16

4 
(8

)
46

1 
(2

1)
24

1 
(1

1)
29

 (
1)

0.
9 

(0
.9

–1
.0

)
1.

4 
(1

.2
–1

.5
)*

 
O

th
er

c
50

4 
(7

9)
13

5 
(2

1)
69

 (
51

)
10

 (
7)

37
 (

27
)

9 
(7

)
10

 (
7)

0.
8 

(0
.7

–1
.0

)
1.

5 
(1

.1
–2

.0
)*

 
U

nd
et

er
m

in
ed

c
29

77
 (

72
)

11
53

 (
28

)
59

0 
(5

1)
60

 (
5)

20
8 

(1
8)

27
6 

(2
4)

19
 (

2)
0.

8 
(0

.7
–0

.8
)*

1.
4 

(1
.2

–1
.6

)*

N
ot

e:
 C

ol
um

ns
 3
‐7

 s
um

 to
 C

ol
um

n 
2 

by
 r

ow
.

A
bb

re
vi

at
io

ns
: a

O
R

, a
dj

us
te

d 
od

ds
 r

at
io

, S
O

C
, S

ta
nd

ar
d 

O
cc

up
at

io
na

l C
la

ss
if

ic
at

io
n.

a A
la

sk
a,

 A
ri

zo
na

, C
ol

or
ad

o,
 C

on
ne

ct
ic

ut
, G

eo
rg

ia
, H

aw
ai

i, 
Il

lin
oi

s,
 I

nd
ia

na
, I

ow
a,

 K
an

sa
s,

 K
en

tu
ck

y,
 M

ai
ne

, M
ar

yl
an

d,
 M

as
sa

ch
us

et
ts

, M
ic

hi
ga

n,
 M

in
ne

so
ta

, N
ew

 H
am

ps
hi

re
, N

ew
 J

er
se

y,
 N

ew
 M

ex
ic

o,
 

N
ew

 Y
or

k,
 N

or
th

 C
ar

ol
in

a,
 O

hi
o,

 O
kl

ah
om

a,
 O

re
go

n,
 P

en
ns

yl
va

ni
a,

 R
ho

de
 I

sl
an

d,
 S

ou
th

 C
ar

ol
in

a,
 U

ta
h,

 V
er

m
on

t, 
V

ir
gi

ni
a,

 W
as

hi
ng

to
n,

 W
is

co
ns

in
.

b U
su

al
 o

cc
up

at
io

n 
in

fo
rm

at
io

n 
w

as
 b

as
ed

 o
n 

de
at

h 
ce

rt
if

ic
at

e 
da

ta
 (

eg
, f

ro
m

 f
un

er
al

 d
ir

ec
to

rs
 a

s 
re

po
rt

ed
 b

y 
su

rv
iv

or
s 

of
 th

e 
de

ce
as

ed
, s

uc
h 

as
 f

am
ily

 m
em

be
rs

) 
an

d 
w

as
 c

la
ss

if
ie

d 
by

 2
01

0 
SO

C
 f

or
 th

is
 

st
ud

y.
 N

on
‐S

O
C

 o
cc

up
at

io
na

l c
at

eg
or

ie
s 

(e
g,

 “
st

ud
en

t”
) 

w
er

e 
as

si
gn

ed
 b

y 
N

at
io

na
l I

ns
tit

ut
e 

fo
r 

O
cc

up
at

io
na

l S
af

et
y 

an
d 

H
ea

lth
 I

nd
us

tr
y 

an
d 

O
cc

up
at

io
n 

C
om

pu
te

ri
ze

d 
C

od
in

g 
Sy

st
em

 a
nd

 e
xp

er
ts

 in
 

in
du

st
ry

 a
nd

 o
cc

up
at

io
n 

co
di

ng
.

c O
th

er
 d

ea
th

s 
ar

e 
un

in
te

nt
io

na
l f

ir
ea

rm
 in

ju
ri

es
 (

se
lf
‐in

fl
ic

te
d,

 in
fl

ic
te

d 
by

 o
th

er
 p

er
so

n,
 o

r 
un

kn
ow

n 
w

ho
 in

fl
ic

te
d)

 o
r 

le
ga

l i
nt

er
ve

nt
io

n 
de

at
hs

 (
by

 p
ol

ic
e 

or
 o

th
er

 a
ut

ho
ri

ty
).

 U
nd

et
er

m
in

ed
 d

ea
th

s 
m

ig
ht

 
ha

ve
 b

ee
n 

du
e 

to
 v

io
le

nc
e 

bu
t i

nt
en

t c
an

no
t b

e 
de

te
rm

in
ed

.

* P 
<

 .0
5 

fo
r 

re
gr

es
si

on
 m

od
el

 th
at

 in
cl

ud
ed

 a
ll 

lis
te

d 
va

ri
ab

le
s 

in
 th

is
 ta

bl
e 

pl
us

 U
S 

st
at

e 
fr

om
 w

hi
ch

 th
e 

de
at

h 
w

as
 r

ep
or

te
d 

to
 th

e 
N

at
io

na
l V

io
le

nt
 D

ea
th

 R
ep

or
tin

g 
Sy

st
em

 (
ie

, t
yp

ic
al

ly
 w

he
re

 th
e 

in
ju

ry
 

oc
cu

rr
ed

).

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 13

TA
B

L
E

 2

D
es

cr
ip

tiv
e 

da
ta

 a
nd

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
is

 o
f 

de
ce

de
nt

s 
ag

e 
≥2

2 
y 

as
si

gn
ed

 S
ta

nd
ar

d 
O

cc
up

at
io

na
l C

la
ss

if
ic

at
io

ns
 f

ro
m

 d
ea

th
 c

er
tif

ic
at

es
 b

ut
 n

ot
 

w
or

ki
ng

 a
t t

im
e 

of
 d

ea
th

, N
at

io
na

l V
io

le
nt

 D
ea

th
 R

ep
or

tin
g 

Sy
st

em
, 3

2 
St

at
es

a , 2
01

6

C
ha

ra
ct

er
is

ti
c

D
es

cr
ip

ti
ve

 d
at

a

R
eg

re
ss

io
n 

an
al

ys
is

D
ec

ed
en

t’
s 

us
ua

l 
oc

cu
pa

ti
on

 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
n)

D
ec

ed
en

t 
no

t 
em

pl
oy

ed
 

at
 t

im
e 

of
 d

ea
th

 (
n)

(%
 o

f 

C
ol

um
n 

1)
b

R
ea

so
n 

de
ce

de
nt

 n
ot

 e
m

pl
oy

ed
 a

t 
ti

m
e 

of
 d

ea
th

 (
n)

(%
)b

U
ne

m
pl

oy
ed

R
et

ir
ed

D
is

ab
le

d
St

ud
en

t
H

om
em

ak
er

M
od

el
 3

: 
D

ec
ed

en
t 

no
t 

em
pl

oy
ed

 a
t 

ti
m

e 
of

 d
ea

th
b 

aO
R

 (
95

%
 C

l)

C
ol

um
n 

nu
m

be
r

1
2

3
4

5
6

7
8

To
ta

l
28

 7
14

29
87

 (
10

)
16

34
 (

55
)

99
8 

(3
3)

32
7 

(1
1)

20
 (

1)
8 

(<
 1

)
25

 1
66

c

A
ge

, y

 
22

–2
9

5,
00

5
27

9 
(6

)
26

0 
(9

3)
1 

(<
1)

7 
(3

)
11

 (
4)

0 
(<

1)
R

ef
er

en
ce

 
30

–4
4

8,
39

2
64

9 
(8

)
56

1 
(8

6)
3 

(<
1)

77
 (

12
)

7 
(1

)
1 

(<
1)

1.
3 

(1
.1

–1
.5

)

 
45

–6
4

10
 7

21
1,

11
1 

(1
0)

72
8 

(6
6)

17
2 

(1
5)

20
4 

(1
8)

2 
(<

 1
)

5 
(<

1)
1.

7 
(1

.5
–2

.0
)*

 
65

+
45

96
94

8 
(2

1)
85

 (
9)

82
2 

(8
7)

39
 (

4)
0 

(<
1)

2 
(<

1)
4.

0 
(3

.5
–4

.7
)*

Se
x

 
M

al
e

22
,9

47
23

84
 (

10
)

12
96

 (
54

)
83

4 
(3

5)
24

0 
(1

0)
14

 (
1)

0 
(<

1)
1.

0 
(0

.9
–1

.1
)

 
Fe

m
al

e
57

67
60

3 
(1

0)
33

8 
(5

6)
16

4 
(2

7)
87

 (
14

)
6 

(1
)

8 
(1

)
R

ef
er

en
ce

R
ac

e

 
W

hi
te

22
 4

58
26

46
 (

12
)

13
84

 (
52

)
95

0 
(3

6)
29

1 
(1

1)
14

 (
1)

7 
(<

 1
)

R
ef

er
en

ce

 
B

la
ck

 o
r 

A
fr

ic
an

 A
m

er
ic

an
47

30
20

5 
(4

)
14

9 
(7

3)
25

 (
12

)
27

 (
13

)
4 

(2
)

0 
(<

1)
0.

7 
(0

.6
–0

.8
)

 
A

m
er

ic
an

 I
nd

ia
n 

or
 A

la
sk

a 
N

at
iv

e
40

9
41

 (
10

)
35

 (
85

)
4 

(1
0)

2 
(5

)
0 

(<
1)

0 
(<

1)
1.

0 
(0

.7
–1

.4
)

 
A

si
an

/P
ac

if
ic

 I
sl

an
de

r
49

2
56

 (
11

)
36

 (
64

)
15

 (
27

)
3 

(5
)

1 
(2

)
1 

(2
)

1.
0 

(0
.7

–1
.4

)

 
O

th
er

/u
ns

pe
ci

fi
ed

31
4

7 
(2

)
5 

(7
1)

1 
(1

4)
1 

(1
4)

0 
(<

1)
0 

(<
1)

0.
3 

(0
.1

–0
.7

)*

 
Tw

o 
or

 m
or

e 
ra

ce
s

29
4

30
 (

10
)

23
 (

77
)

3 
(1

0)
3 

(1
0)

1 
(3

)
0 

(<
1)

1.
0 

(0
.6

–1
.5

)

 
U

nk
no

w
n

17
2 

(1
2)

2 
(1

00
)

0 
(<

1)
0 

(<
1)

0 
(<

1)
0 

(<
1)

3.
7 

(0
.8

–1
7.

2)

E
du

ca
tio

n

 
N

ot
 h

ig
h 

sc
ho

ol
 g

ra
du

at
e

42
88

40
6 

(9
)

22
5 

(5
5)

12
2 

(3
0)

58
 (

14
)

0 
(<

1)
1 

(<
1)

1.
3 

(1
.1

–1
.5

)*

 
H

ig
h 

sc
ho

ol
 g

ra
du

at
e

17
 0

79
17

69
 (

10
)

10
20

 (
58

)
55

1 
(3

1)
18

4 
(1

0)
10

 (
1)

4 
(<

1)
1.

3 
(1

.1
–1

.4
)*

 
A

ss
oc

ia
te

’s
 o

r 
B

ac
he

lo
r’

s 
de

gr
ee

54
49

56
2 

(1
0)

30
4 

(5
4)

18
1 

(3
2)

66
 (

12
)

8 
(1

)
3 

(1
)

R
ef

er
en

ce

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 14

C
ha

ra
ct

er
is

ti
c

D
es

cr
ip

ti
ve

 d
at

a

R
eg

re
ss

io
n 

an
al

ys
is

D
ec

ed
en

t’
s 

us
ua

l 
oc

cu
pa

ti
on

 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
n)

D
ec

ed
en

t 
no

t 
em

pl
oy

ed
 

at
 t

im
e 

of
 d

ea
th

 (
n)

(%
 o

f 

C
ol

um
n 

1)
b

R
ea

so
n 

de
ce

de
nt

 n
ot

 e
m

pl
oy

ed
 a

t 
ti

m
e 

of
 d

ea
th

 (
n)

(%
)b

U
ne

m
pl

oy
ed

R
et

ir
ed

D
is

ab
le

d
St

ud
en

t
H

om
em

ak
er

M
od

el
 3

: 
D

ec
ed

en
t 

no
t 

em
pl

oy
ed

 a
t 

ti
m

e 
of

 d
ea

th
b 

aO
R

 (
95

%
 C

l)

 
M

as
te

r’
s 

de
gr

ee
 o

r 
ab

ov
e

16
23

22
2 

(1
4)

71
 (

32
)

13
5 

(6
1)

14
 (

6)
2 

(1
)

0 
(<

1)
1.

1 
(0

.9
–1

.4
)

 
U

nk
no

w
n

27
5

28
 (

10
)

14
 (

50
)

9 
(3

2)
5 

(1
8)

0 
(<

1)
0 

(<
1)

1.
0 

(0
.6

–1
.6

)

M
an

ne
r 

of
 d

ea
th

 
Su

ic
id

e
19

 2
55

2,
37

5 
(1

2)
12

41
 (

52
)

88
7 

(3
7)

22
6 

(1
0)

15
 (

1)
6 

(<
 1

)
R

ef
er

en
ce

 
H

om
ic

id
e

59
78

24
5 

(4
)

14
1 

(5
8)

62
 (

25
)

38
 (

16
)

3 
(1

)
1 

(<
1)

0.
5 

(0
.4

–0
.5

)*

 
O

th
er

d
50

4
30

 (
6)

21
 (

70
)

6 
(2

0)
3 

(1
0)

0 
(<

1)
0 

(<
1)

0.
6 

(0
.4

–0
.8

)*

 
U

nd
et

er
m

in
ed

d
29

77
33

7 
(1

1)
23

1 
(6

9)
43

 (
13

)
60

 (
18

)
2 

(1
)

1 
(<

1)
1.

1 
(0

.9
–1

.3
)

U
su

al
 o

cc
up

at
io

nb

 
M

an
ag

em
en

t
22

27
23

3 
(1

0)
10

7 
(4

6)
11

0 
(4

7)
16

 (
7)

0 
(<

1)
0 

(<
1)

R
ef

er
en

ce

 
B

us
in

es
s 

an
d 

fi
na

nc
ia

l o
pe

ra
tio

ns
65

6
77

 (
12

)
39

 (
51

)
29

 (
38

)
8 

(1
0)

1 
(1

)
0 

(<
1)

1.
2 

(0
.9

–1
.6

)

 
C

om
pu

te
r 

an
d 

m
at

he
m

at
ic

al
56

3
72

 (
13

)
46

 (
64

)
14

 (
19

)
10

 (
14

)
2 

(3
)

0 
(<

1)
1.

5 
(1

.1
–2

.0
)*

 
A

rc
hi

te
ct

ur
e 

an
d 

en
gi

ne
er

in
g

67
1

11
7 

(1
7)

44
 (

38
)

64
 (

55
)

8 
(7

)
1 

(1
)

0 
(<

1)
1.

6 
(1

.2
–2

.1
)*

 
L

if
e,

 p
hy

si
ca

l, 
an

d 
so

ci
al

 s
ci

en
ce

22
4

27
 (

12
)

8 
(3

0)
15

 (
56

)
3 

(1
1)

0 
(<

1)
1 

(4
)

1.
2 

(0
.8

–1
.9

)

 
C

om
m

un
ity

 a
nd

 s
oc

ia
l s

er
vi

ce
30

8
33

 (
11

)
15

 (
45

)
13

 (
39

)
4 

(1
2)

1 
(3

)
0 

(<
1)

1.
3 

(0
.8

–2
.0

)

 
L

eg
al

19
1

19
 (

10
)

3 
(1

6)
12

 (
63

)
4 

(2
1)

0 
(<

1)
0 

(<
1)

0.
9 

(0
.5

–1
.5

)

 
E

du
ca

tio
n,

 tr
ai

ni
ng

, a
nd

 li
br

ar
y

61
5

71
 (

12
)

25
 (

35
)

39
 (

55
)

4 
(6

)
2 

(3
)

1 
(1

)
1.

2 
(0

.9
–1

.7
)

 
A

rt
s,

 d
es

ig
n,

 e
nt

er
ta

in
m

en
t, 

sp
or

ts
, a

nd
 

m
ed

ia
71

7
93

 (
13

)
54

 (
58

)
24

 (
26

)
14

 (
15

)
1 

(1
)

0 
(<

1)
1.

4 
(1

.1
–1

.8
)*

 
H

ea
lth

ca
re

 p
ra

ct
iti

on
er

s 
an

d 
te

ch
ni

ca
l

11
13

15
2 

(1
4)

74
 (

49
)

59
 (

39
)

16
 (

11
)

2 
(1

)
1 

(1
)

1.
5 

(1
.2

–1
.9

)*

 
H

ea
lth

 c
ar

e 
su

pp
or

t
53

8
40

 (
7)

30
 (

75
)

2 
(5

)
7 

(1
8)

1 
(3

)
0 

(<
1)

1.
1 

(0
.7

–1
.6

)

 
Pr

ot
ec

tiv
e 

se
rv

ic
e

84
9

12
1 

(1
4)

24
 (

20
)

87
 (

72
)

9 
(7

)
1 

(1
)

0 
(<

1)
1.

9 
(1

.4
–2

.4
)*

 
Fo

od
 p

re
pa

ra
tio

n 
an

d 
se

rv
in

g 
re

la
te

d
15

42
14

2 
(9

)
10

9 
(7

7)
13

 (
9)

17
 (

12
)

3 
(2

)
0 

(<
1)

1.
4 

(1
.1

–1
.8

)*

 
B

ui
ld

in
g 

an
d 

gr
ou

nd
s 

cl
ea

ni
ng

 a
nd

 
m

ai
nt

en
an

ce
12

92
94

 (
7)

61
 (

65
)

17
 (

18
)

15
 (

16
)

0 
(<

1)
1 

(1
)

1.
0 

(0
.7

–1
.2

)

 
Pe

rs
on

al
 c

ar
e 

an
d 

se
rv

ic
e

79
1

65
 (

8)
45

 (
69

)
10

 (
15

)
9 

(1
4)

1 
(2

)
0 

(<
1)

1.
0 

(0
.7

–1
.4

)

 
Sa

le
s 

an
d 

re
la

te
d

23
85

26
3 

(1
1)

15
5 

(5
9)

83
 (

32
)

24
 (

9)
0 

(<
1)

1 
(<

1)
1.

2 
(1

.0
–1

.4
)

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 15

C
ha

ra
ct

er
is

ti
c

D
es

cr
ip

ti
ve

 d
at

a

R
eg

re
ss

io
n 

an
al

ys
is

D
ec

ed
en

t’
s 

us
ua

l 
oc

cu
pa

ti
on

 
cl

as
si

fi
ed

 b
y 

SO
C

 

co
de

b  (
n)

D
ec

ed
en

t 
no

t 
em

pl
oy

ed
 

at
 t

im
e 

of
 d

ea
th

 (
n)

(%
 o

f 

C
ol

um
n 

1)
b

R
ea

so
n 

de
ce

de
nt

 n
ot

 e
m

pl
oy

ed
 a

t 
ti

m
e 

of
 d

ea
th

 (
n)

(%
)b

U
ne

m
pl

oy
ed

R
et

ir
ed

D
is

ab
le

d
St

ud
en

t
H

om
em

ak
er

M
od

el
 3

: 
D

ec
ed

en
t 

no
t 

em
pl

oy
ed

 a
t 

ti
m

e 
of

 d
ea

th
b 

aO
R

 (
95

%
 C

l)

 
O

ff
ic

e 
an

d 
ad

m
in

is
tr

at
iv

e 
su

pp
or

t
17

28
17

7 
(1

0)
91

 (
51

)
61

 (
34

)
23

 (
13

)
2 

(1
)

0 
(<

1)
1.

1 
(0

.9
–1

.4
)

 
Fa

rm
in

g,
 f

is
hi

ng
, a

nd
 f

or
es

tr
y

25
2

24
 (

10
)

15
 (

63
)

6 
(2

5)
2 

(8
)

0 
(<

1)
1 

(4
)

1.
1 

(0
.7

–1
.8

)

 
C

on
st

ru
ct

io
n 

an
d 

ex
tr

ac
tio

n
43

71
40

5 
(9

)
26

7 
(6

6)
92

 (
23

)
45

 (
11

)
1 

(<
1)

0 
(<

1)
1.

1 
(0

.9
–1

.3
)

 
In

st
al

la
tio

n,
 m

ai
nt

en
an

ce
, a

nd
 r

ep
ai

r
17

69
19

4 
(1

1)
10

8 
(5

6)
59

 (
30

)
27

 (
14

)
0 

(<
1)

0 
(<

1)
1.

2 
(1

.0
–1

.5
)

 
Pr

od
uc

tio
n

24
62

26
4 

(1
1)

12
4 

(4
7)

10
8 

(4
1)

31
 (

12
)

0 
(<

1)
1 

(<
1)

1.
2 

(1
.0

–1
.5

)

 
T

ra
ns

po
rt

at
io

n 
an

d 
m

at
er

ia
l m

ov
in

g
34

50
30

4 
(9

)
19

0 
(6

3)
81

 (
27

)
31

 (
10

)
1 

(<
1)

1 
(<

1)
1.

2 
(1

.0
–1

.5
)*

N
ot

e:
 C

ol
um

n 
1 

da
ta

 in
 th

is
 ta

bl
e 

is
 th

e 
sa

m
e 

as
 T

ab
le

 1
 C

ol
um

n 
1 

da
ta

. C
ol

um
n 

2 
in

 th
is

 ta
bl

e 
is

 a
 s

ub
se

t o
f 

C
ol

um
n 

1 
in

 th
is

 ta
bl

e.
 C

ol
um

ns
 3
‐7

 s
um

 to
 C

ol
um

n 
2 

by
 r

ow
.

A
bb

re
vi

at
io

ns
: a

O
R

, a
dj

us
te

d 
od

ds
 r

at
io

, N
V

D
R

S,
 N

at
io

na
l V

io
le

nt
 D

ea
th

 R
ep

or
tin

g 
Sy

st
em

; S
O

C
, S

ta
nd

ar
d 

O
cc

up
at

io
na

l C
la

ss
if

ic
at

io
n.

a A
la

sk
a,

 A
ri

zo
na

, C
ol

or
ad

o,
 C

on
ne

ct
ic

ut
, G

eo
rg

ia
, H

aw
ai

i, 
Il

lin
oi

s,
 I

nd
ia

na
, I

ow
a,

 K
an

sa
s,

 K
en

tu
ck

y,
 M

ai
ne

, M
ar

yl
an

d,
 M

as
sa

ch
us

et
ts

, M
ic

hi
ga

n,
 M

in
ne

so
ta

, N
ew

 H
am

ps
hi

re
, N

ew
 J

er
se

y,
 N

ew
 M

ex
ic

o,
 

N
ew

 Y
or

k,
 N

or
th

 C
ar

ol
in

a,
 O

hi
o,

 O
kl

ah
om

a,
 O

re
go

n,
 P

en
ns

yl
va

ni
a,

 R
ho

de
 I

sl
an

d,
 S

ou
th

 C
ar

ol
in

a,
 U

ta
h,

 V
er

m
on

t, 
V

ir
gi

ni
a,

 W
as

hi
ng

to
n,

 W
is

co
ns

in
.

b U
su

al
 o

cc
up

at
io

n 
in

fo
rm

at
io

n 
w

as
 b

as
ed

 o
n 

de
at

h 
ce

rt
if

ic
at

e 
da

ta
 (

eg
, f

ro
m

 f
un

er
al

 d
ir

ec
to

rs
 a

s 
re

po
rt

ed
 b

y 
su

rv
iv

or
s 

of
 th

e 
de

ce
as

ed
, s

uc
h 

as
 f

am
ily

 m
em

be
rs

) 
an

d 
w

as
 c

la
ss

if
ie

d 
by

 2
01

0 
SO

C
 f

or
 th

is
 

st
ud

y.
 D

ec
ed

en
ts

’ 
cu

rr
en

t o
cc

up
at

io
n 

(i
e,

 a
t t

im
e 

of
 d

ea
th

) 
w

as
 b

as
ed

 o
n 

in
fo

rm
at

io
n 

as
 r

ep
or

te
d 

by
 s

ur
vi

vo
rs

 o
f 

th
e 

de
ce

as
ed

 b
y 

co
ro

ne
rs

/m
ed

ic
al

 e
xa

m
in

er
s 

an
d 

la
w

 e
nf

or
ce

m
en

t o
ff

ic
ia

ls
 o

r 
ot

he
r 

so
ur

ce
s;

 
bo

th
 o

cc
up

at
io

na
l t

yp
es

 (
us

ua
l o

cc
up

at
io

n 
fr

om
 d

ea
th

 c
er

tif
ic

at
es

 a
nd

 c
ur

re
nt

 o
cc

up
at

io
n 

fr
om

 n
on
‐d

ea
th

 c
er

tif
ic

at
e 

so
ur

ce
s)

 a
re

 r
ep

or
te

d 
in

 th
e 

N
at

io
na

l V
io

le
nt

 D
ea

th
 R

ep
or

tin
g 

Sy
st

em
 (

N
V

D
R

S)
. 

D
ec

ed
en

ts
 n

ot
 w

or
ki

ng
 a

t t
im

e 
of

 d
ea

th
 w

er
e 

id
en

tif
ie

d 
th

ro
ug

h 
a 

te
xt

 s
ea

rc
h 

of
 N

V
D

R
S 

cu
rr

en
t o

cc
up

at
io

n 
da

ta
: u

ne
m

pl
oy

ed
 (

“u
ne

m
p”

, “
no

t e
m

pl
,”

 “
la

id
 o

ff
”,

 “
ne

ve
r 

w
or

ke
d”

, “
ne

ve
r 

em
pl

oy
ed

”,
 “

no
t 

w
or

ki
ng

”,
 “

no
t i

n 
w

or
kf

or
ce

”,
 “

in
ca

rc
er

”,
 “

in
m

at
e”

, “
pr

is
on

er
”)

, r
et

ir
ed

 (
“r

et
ir

”)
, d

is
ab

le
d 

(“
di

sa
b”

),
 s

tu
de

nt
 (

“s
tu

de
nt

”)
, h

om
em

ak
er

 (
“h

om
em

ak
er

”,
 “

ho
m

e 
m

ak
er

”,
 “

ho
us

ew
if

e”
, “

ho
us

e 
w

if
e”

).
 W

he
n 

de
ce

de
nt

s’
 c

ur
re

nt
 o

cc
up

at
io

n 
in

fo
rm

at
io

n 
in

di
ca

te
d 

m
or

e 
th

an
 o

ne
 r

ea
so

n 
fo

r 
no

t w
or

ki
ng

 a
t t

im
e 

of
 d

ea
th

 (
eg

, “
un

em
pl

oy
ed

/r
et

ir
ed

”)
, d

ec
ed

en
ts

 w
er

e 
cl

as
si

fi
ed

 b
y 

th
e 

m
or

e 
sp

ec
if

ic
 r

ea
so

n 
fo

r 
no

 
em

pl
oy

m
en

t—
th

at
 is

, “
re

tir
ed

”,
 “

di
sa

bl
ed

”,
 “

st
ud

en
t”

, o
r 

“h
om

em
ak

er
” 

w
er

e 
ea

ch
 p

ri
or

iti
ze

d 
ab

ov
e 

“u
ne

m
pl

oy
ed

”,
 a

nd
 “

di
sa

bl
ed

” 
w

as
 p

ri
or

iti
ze

d 
ab

ov
e 

“r
et

ir
ed

.”
.

c Fo
ur

 s
ta

te
s 

ha
d 

ze
ro

 d
ec

ed
en

ts
 id

en
tif

ie
d 

as
 n

ot
 in

 th
e 

la
bo

r 
fo

rc
e 

at
 ti

m
e 

of
 d

ea
th

 b
as

ed
 o

n 
th

is
 s

tu
dy

’s
 m

et
ho

ds
; d

ec
ed

en
ts

 f
ro

m
 th

os
e 

st
at

es
 w

er
e 

au
to

m
at

ic
al

ly
 d

ro
pp

ed
 f

ro
m

 th
e 

m
od

el
 d

ue
 to

 n
o 

va
ri

at
io

n 
in

 th
e 

de
pe

nd
en

t v
ar

ia
bl

e,
 r

ed
uc

in
g 

th
e 

nu
m

be
r 

of
 a

na
ly

ze
d 

ob
se

rv
at

io
ns

.

d O
th

er
 d

ea
th

s 
ar

e 
un

in
te

nt
io

na
l f

ir
ea

rm
 in

ju
ri

es
 (

se
lf
‐in

fl
ic

te
d,

 in
fl

ic
te

d 
by

 o
th

er
 p

er
so

n,
 o

r 
un

kn
ow

n 
w

ho
 in

fl
ic

te
d)

 o
r 

le
ga

l i
nt

er
ve

nt
io

n 
de

at
hs

 (
by

 p
ol

ic
e 

or
 o

th
er

 a
ut

ho
ri

ty
).

 U
nd

et
er

m
in

ed
 d

ea
th

s 
m

ig
ht

 
ha

ve
 b

ee
n 

du
e 

to
 v

io
le

nc
e 

bu
t i

nt
en

t c
an

no
t b

e 
de

te
rm

in
ed

.

* P 
<

 .0
5 

fo
r 

re
gr

es
si

on
 m

od
el

 th
at

 in
cl

ud
ed

 a
ll 

lis
te

d 
va

ri
ab

le
s 

in
 th

is
 ta

bl
e 

pl
us

 U
S 

st
at

e 
fr

om
 w

hi
ch

 th
e 

de
at

h 
w

as
 r

ep
or

te
d 

to
 N

V
D

R
S 

(i
e,

 ty
pi

ca
lly

 w
he

re
 th

e 
in

ju
ry

 o
cc

ur
re

d)
.

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 16

TA
B

L
E

 3

Se
pa

ra
te

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
is

 a
m

on
g 

m
al

e 
an

d 
fe

m
al

e 
de

ce
de

nt
s 

ag
e 

≥2
2 

y,
 N

at
io

na
l V

io
le

nt
 D

ea
th

 R
ep

or
tin

g 
Sy

st
em

, 3
2 

st
at

es
a , 2

01
6

C
ha

ra
ct

er
is

ti
c

M
od

el
 1

: 
D

ec
ed

en
t 

cl
as

si
fi

ed
 b

y 
SO

C
 c

od
eb 

aO
R

 (
95

%
 C

I)

M
od

el
 2

: 
D

ec
ed

en
t 

ha
d 

in
su

ff
ic

ie
nt

 

in
fo

rm
at

io
n 

to
 c

la
ss

if
y 

oc
cu

pa
ti

on
b  a

O
R

 
(9

5%
 C

I)
M

od
el

 3
: 

D
ec

ed
en

t 
no

t 
em

pl
oy

ed
 a

t 
ti

m
e 

of
 d

ea
th

 a
O

R
 

(9
5%

 C
I)

M
al

es
F

em
al

es
M

al
es

F
em

al
es

M
al

es
F

em
al

es

To
ta

l n
27

 9
89

85
16

27
 9

89
85

16
20

 0
61

49
74

A
ge

, y

 
22

–2
9

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
30

–4
4

1.
8 

(1
.7

–2
.0

)*
1.

0 
(0

.8
–1

.1
)

0.
9 

(0
.8

–1
.0

)*
0.

9 
(0

.7
–1

.1
)

1.
2 

(1
.0

–1
.5

)*
1.

5 
(1

.1
–2

.2
)*

 
45

–6
4

2.
2 

(2
.0

–2
.4

)*
1.

1 
(0

.9
–1

.3
)

0.
8 

(0
.7

–0
.9

)*
0.

8 
(0

.6
–1

.0
)

1.
7 

(1
.5

–2
.0

)*
1.

7 
(1

.2
–2

.4
)*

 
65

+
3.

2 
(2

.8
–3

.6
)*

1.
0 

(0
.9

–1
.3

)
0.

7 
(0

.6
–0

.8
)*

0.
7 

(0
.5

–1
.0

)
3.

9 
(3

.3
–4

.6
)*

4.
5 

(3
.1

–6
.5

)*

R
ac

e

 
W

hi
te

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
B

la
ck

 o
r 

A
fr

ic
an

 A
m

er
ic

an
0.

6 
(0

.5
–0

.7
)*

1.
1 

(0
.9

–1
.3

)
1.

9 
(1

.7
–2

.1
)*

2.
2 

(1
.7

–2
.8

)*
0.

7 
(0

.6
–0

.9
)*

0.
8 

(0
.5

–1
.1

)

 
A

m
er

ic
an

 I
nd

ia
n 

or
 A

la
sk

a 
N

at
iv

e
0.

8 
(0

.6
–1

.1
)

0.
5 

(0
.4

–0
.8

)*
0.

9 
(0

.5
–1

.5
)

2.
2 

(1
.1

–4
.5

)*
1.

1 
(0

.7
–1

.5
)

0.
7 

(0
.3

–1
.9

)

 
A

si
an

/P
ac

if
ic

 I
sl

an
de

r
0.

5 
(0

.4
–0

.6
)*

0.
5 

(0
.4

–0
.6

)*
1.

6 
(1

.2
–2

.2
)*

2.
3 

(1
.6

–3
.5

)*
1.

0 
(0

.7
–1

.5
)

0.
9 

(0
.5

–1
.6

)

 
O

th
er

/U
ns

pe
ci

fi
ed

0.
7 

(0
.6

–1
.0

)*
0.

5 
(0

.3
–0

.8
)*

1.
4 

(1
.0

–1
.9

)*
2.

2 
(1

.2
–4

.2
)*

0.
4 

(0
.2

–0
.9

)*
1.

0 
(1

.0
–1

.0
)

 
Tw

o 
or

 m
or

e 
ra

ce
s

1.
0 

(0
.7

–1
.5

)
1.

4 
(0

.8
–2

.3
)

0.
5 

(0
.3

–1
.0

)
0.

2 
(0

.0
–1

.4
)

1.
0 

(0
.6

–1
.6

)
1.

0 
(0

.4
–2

.2
)

 
U

nk
no

w
n

0.
4 

(0
.1

–0
.9

)*
1.

0 
(1

.0
–1

.0
)

2.
2 

(0
.7

–6
.9

)
1.

0 
(1

.0
–1

.0
)

3.
9 

(0
.8

–1
8.

5)
1.

0 
(1

.0
–1

.0
)

E
du

ca
tio

n

 
N

ot
 h

ig
h 

sc
ho

ol
 g

ra
du

at
e

0.
7 

(0
.6

–0
.8

)*
0.

3 
(0

.2
–0

.3
)*

1.
5 

(1
.3

–1
.8

)*
1.

9 
(1

.4
–2

.5
)*

1.
4 

(1
.2

–1
.7

)*
1.

0 
(0

.7
–1

.5
)

 
H

ig
h 

sc
ho

ol
 g

ra
du

at
e

0.
9 

(0
.8

–1
.0

)*
0.

5 
(0

.5
–0

.6
)*

1.
2 

(1
.0

–1
.3

)*
1.

0 
(0

.8
–1

.3
)

1.
3 

(1
.1

–1
.5

)*
1.

2 
(0

.9
–1

.5
)

 
A

ss
oc

ia
te

’s
 o

r 
B

ac
he

lo
r’

s 
de

gr
ee

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

 
M

as
te

r’
s 

de
gr

ee
 o

r 
ab

ov
e 

D
eg

re
e

1.
1 

(0
.9

–1
.4

)
1.

7 
(1

.3
–2

.3
)*

0.
9 

(0
.7

–1
.2

)
1.

0 
(0

.7
–1

.4
)

1.
2 

(1
.0

–1
.6

)
0.

9 
(0

.6
–1

.3
)

 
U

nk
no

w
n

0.
1 

(0
.0

–0
.1

)*
0.

1 
(0

.0
–0

.1
)*

33
.7

 (
27

.4
–4

1.
5)

*
42

.3
 (

28
.9

–6
1.

9)
*

1.
0 

(0
.6

–1
.6

)
0.

9 
(0

.3
–2

.9
)

M
an

ne
r 

of
 d

ea
th

 
Su

ic
id

e
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce
R

ef
er

en
ce

R
ef

er
en

ce

 
H

om
ic

id
e

0.
9 

(0
.8

–0
.9

)*
1.

2 
(1

.1
–1

.4
)*

1.
5 

(1
.3

–1
.7

)*
1.

0 
(0

.8
–1

.3
)

0.
4 

(0
.3

–0
.5

)*
0.

6 
(0

.5
–0

.9
)*

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 17

C
ha

ra
ct

er
is

ti
c

M
od

el
 1

: 
D

ec
ed

en
t 

cl
as

si
fi

ed
 b

y 
SO

C
 c

od
eb 

aO
R

 (
95

%
 C

I)

M
od

el
 2

: 
D

ec
ed

en
t 

ha
d 

in
su

ff
ic

ie
nt

 

in
fo

rm
at

io
n 

to
 c

la
ss

if
y 

oc
cu

pa
ti

on
b  a

O
R

 
(9

5%
 C

I)
M

od
el

 3
: 

D
ec

ed
en

t 
no

t 
em

pl
oy

ed
 a

t 
ti

m
e 

of
 d

ea
th

 a
O

R
 

(9
5%

 C
I)

M
al

es
F

em
al

es
M

al
es

F
em

al
es

M
al

es
F

em
al

es

 
O

th
er

0.
8 

(0
.6

–1
.0

)
0.

7 
(0

.4
–1

.3
)

1.
5 

(1
.1

–2
.0

)*
1.

6 
(0

.5
–4

.7
)

0.
6 

(0
.4

–0
.9

)*
0.

3 
(0

.0
–2

.6
)

 
U

nd
et

er
m

in
ed

0.
7 

(0
.6

–0
.8

)*
0.

9 
(0

.7
–1

.0
)*

1.
5 

(1
.3

–1
.7

)*
1.

1 
(0

.9
–1

.4
)

1.
0 

(0
.9

–1
.2

)
1.

2 
(0

.9
–1

.6
)

U
su

al
 o

cc
up

at
io

n

 
M

an
ag

em
en

t
N

A
N

A
N

A
N

A
R

ef
er

en
ce

R
ef

er
en

ce

 
B

us
in

es
s 

an
d 

fi
na

nc
ia

l o
pe

ra
tio

ns
N

A
N

A
N

A
N

A
1.

1 
(0

.8
–1

.6
)

1.
2 

(0
.7

–2
.2

)

 
C

om
pu

te
r 

an
d 

m
at

he
m

at
ic

al
N

A
N

A
N

A
N

A
1.

5 
(1

.1
–2

.1
)*

1.
1 

(0
.4

–2
.8

)

 
A

rc
hi

te
ct

ur
e 

an
d 

E
ng

in
ee

ri
ng

N
A

N
A

N
A

N
A

1.
7 

(1
.3

–2
.2

)*
0.

9 
(0

.3
–2

.8
)

 
L

if
e,

 p
hy

si
ca

l, 
an

d 
so

ci
al

 S
ci

en
ce

N
A

N
A

N
A

N
A

1.
1 

(0
.7

–1
.8

)
1.

8 
(0

.7
–4

.8
)

 
C

om
m

un
ity

 a
nd

 s
oc

ia
l S

er
vi

ce
N

A
N

A
N

A
N

A
1.

3 
(0

.7
–2

.3
)

1.
1 

(0
.6

–2
.3

)

 
L

eg
al

N
A

N
A

N
A

N
A

0.
9 

(0
.5

–1
.8

)
0.

7 
(0

.3
–1

.9
)

 
E

du
ca

tio
n,

 tr
ai

ni
ng

, a
nd

 L
ib

ra
ry

N
A

N
A

N
A

N
A

1.
2 

(0
.8

–1
.9

)
1.

1 
(0

.6
–1

.9
)

 
A

rt
s,

 d
es

ig
n,

 e
nt

er
ta

in
m

en
t, 

sp
or

ts
, a

nd
 m

ed
ia

N
A

N
A

N
A

N
A

1.
2 

(0
.9

–1
.7

)
1.

8 
(1

.0
–3

.3
)*

 
H

ea
lth

ca
re

 p
ra

ct
iti

on
er

s 
an

d 
te

ch
ni

ca
l

N
A

N
A

N
A

N
A

1.
4 

(1
.0

–2
.0

)*
1.

4 
(0

.9
–2

.2
)

 
H

ea
lth

 c
ar

e 
su

pp
or

t
N

A
N

A
N

A
N

A
0.

7 
(0

.3
–1

.7
)

1.
1 

(0
.6

–1
.8

)

 
Pr

ot
ec

tiv
e 

se
rv

ic
e

N
A

N
A

N
A

N
A

2.
0 

(1
.5

–2
.6

)*
0.

9 
(0

.4
–2

.3
)

 
Fo

od
 p

re
pa

ra
tio

n 
an

d 
se

rv
in

g 
re

la
te

d
N

A
N

A
N

A
N

A
1.

4 
(1

.1
–1

.9
)*

1.
3 

(0
.8

–2
.2

)

 
B

ui
ld

in
g 

an
d 

gr
ou

nd
s 

cl
ea

ni
ng

 
an

d 
m

ai
nt

en
an

ce
N

A
N

A
N

A
N

A
1.

0 
(0

.8
–1

.4
)

0.
6 

(0
.3

–1
.2

)

 
Pe

rs
on

al
 c

ar
e 

an
d 

se
rv

ic
e

N
A

N
A

N
A

N
A

1.
4 

(0
.9

–2
.1

)
0.

7 
(0

.4
–1

.2
)

 
Sa

le
s 

an
d 

re
la

te
d

N
A

N
A

N
A

N
A

1.
2 

(1
.0

–1
.5

)
1.

1 
(0

.7
–1

.7
)

 
O

ff
ic

e 
an

d 
ad

m
in

is
tr

at
iv

e 
su

pp
or

t
N

A
N

A
N

A
N

A
1.

2 
(0

.9
–1

.6
)

1.
0 

(0
.6

–1
.6

)

 
Fa

rm
in

g,
 f

is
hi

ng
, a

nd
 f

or
es

tr
y

N
A

N
A

N
A

N
A

1.
1 

(0
.7

–1
.8

)
0.

6 
(0

.1
–5

.0
)

C
on

st
ru

ct
io

n 
an

d 
ex

tr
ac

tio
n

N
A

N
A

N
A

N
A

1.
1 

(0
.9

–1
.4

)
1.

1 
(0

.3
–3

.4
)

 
In

st
al

la
tio

n,
 m

ai
nt

en
an

ce
, a

nd
 

re
pa

ir
N

A
N

A
N

A
N

A
1.

2 
(1

.0
–1

.5
)

2.
4 

(0
.8

–6
.8

)

 
Pr

od
uc

tio
n

N
A

N
A

N
A

N
A

1.
2 

(1
.0

–1
.5

)
1.

2 
(0

.7
–2

.2
)

 
T

ra
ns

po
rt

at
io

n 
an

d 
m

at
er

ia
l 

m
ov

in
g

N
A

N
A

N
A

N
A

1.
2 

(1
.0

–1
.5

)
1.

2 
(0

.6
–2

.2
)

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 18
A

bb
re

vi
at

io
ns

: a
O

R
, a

dj
us

te
d 

od
ds

 r
at

io
; N

A
, n

ot
 a

pp
lic

ab
le

 (
M

od
el

 1
 a

nd
 M

od
el

 2
 d

id
 n

ot
 a

dd
re

ss
 d

ec
ed

en
t o

cc
up

at
io

n)
; S

O
C

, S
ta

nd
ar

d 
O

cc
up

at
io

na
l C

la
ss

if
ic

at
io

n.

a A
la

sk
a,

 A
ri

zo
na

, C
ol

or
ad

o,
 C

on
ne

ct
ic

ut
, G

eo
rg

ia
, H

aw
ai

i, 
Il

lin
oi

s,
 I

nd
ia

na
, I

ow
a,

 K
an

sa
s,

 K
en

tu
ck

y,
 M

ai
ne

, M
ar

yl
an

d,
 M

as
sa

ch
us

et
ts

, M
ic

hi
ga

n,
 M

in
ne

so
ta

, N
ew

 H
am

ps
hi

re
, N

ew
 J

er
se

y,
 N

ew
 M

ex
ic

o,
 

N
ew

 Y
or

k,
 N

or
th

 C
ar

ol
in

a,
 O

hi
o,

 O
kl

ah
om

a,
 O

re
go

n,
 P

en
ns

yl
va

ni
a,

 R
ho

de
 I

sl
an

d,
 S

ou
th

 C
ar

ol
in

a,
 U

ta
h,

 V
er

m
on

t, 
V

ir
gi

ni
a,

 W
as

hi
ng

to
n,

 W
is

co
ns

in
.

b U
su

al
 o

cc
up

at
io

n 
in

fo
rm

at
io

n 
w

as
 b

as
ed

 o
n 

de
at

h 
ce

rt
if

ic
at

e 
da

ta
 (

eg
, f

ro
m

 f
un

er
al

 d
ir

ec
to

rs
 a

s 
re

po
rt

ed
 b

y 
su

rv
iv

or
s 

of
 th

e 
de

ce
as

ed
, s

uc
h 

as
 f

am
ily

 m
em

be
rs

) 
an

d 
w

as
 c

la
ss

if
ie

d 
by

 2
01

0 
St

an
da

rd
 

O
cc

up
at

io
na

l C
la

ss
if

ic
at

io
n 

fo
r 

th
is

 s
tu

dy
. D

ec
ed

en
ts

’ 
cu

rr
en

t o
cc

up
at

io
n 

(i
e,

 a
t t

im
e 

of
 d

ea
th

) 
w

as
 b

as
ed

 o
n 

in
fo

rm
at

io
n 

as
 r

ep
or

te
d 

by
 s

ur
vi

vo
rs

 o
f 

th
e 

de
ce

as
ed

 b
y 

co
ro

ne
rs

/m
ed

ic
al

 e
xa

m
in

er
s 

an
d 

la
w

 
en

fo
rc

em
en

t o
ff

ic
ia

ls
 o

r 
ot

he
r 

so
ur

ce
s;

 b
ot

h 
oc

cu
pa

tio
na

l t
yp

es
 (

us
ua

l o
cc

up
at

io
n 

fr
om

 d
ea

th
 c

er
tif

ic
at

es
 a

nd
 c

ur
re

nt
 o

cc
up

at
io

n 
fr

om
 n

on
‐d

ea
th

 c
er

tif
ic

at
e 

so
ur

ce
s)

 a
re

 r
ep

or
te

d 
in

 th
e 

N
at

io
na

l V
io

le
nt

 
D

ea
th

 R
ep

or
tin

g 
Sy

st
em

 (
N

V
D

R
S)

. D
ec

ed
en

ts
 n

ot
 w

or
ki

ng
 a

t t
im

e 
of

 d
ea

th
 w

er
e 

id
en

tif
ie

d 
th

ro
ug

h 
a 

te
xt

 s
ea

rc
h 

of
 N

V
D

R
S 

cu
rr

en
t o

cc
up

at
io

n 
da

ta
: u

ne
m

pl
oy

ed
 (

“u
ne

m
p”

, “
no

t e
m

pl
,”

 “
la

id
 o

ff
”,

 “
ne

ve
r 

w
or

ke
d”

, “
ne

ve
r 

em
pl

oy
ed

”,
 “

no
t w

or
ki

ng
”,

 “
no

t i
n 

w
or

kf
or

ce
”,

 “
in

ca
rc

er
”,

 “
in

m
at

e”
, “

pr
is

on
er

”)
, r

et
ir

ed
 (

“r
et

ir
”)

, d
is

ab
le

d 
(“

di
sa

b”
),

 s
tu

de
nt

 (
“s

tu
de

nt
”)

, h
om

em
ak

er
 (

“h
om

em
ak

er
”,

 “
ho

m
e 

m
ak

er
”,

 
“h

ou
se

w
if

e”
, “

ho
us

e 
w

if
e”

).
 W

he
n 

de
ce

de
nt

s’
 c

ur
re

nt
 o

cc
up

at
io

n 
in

fo
rm

at
io

n 
in

di
ca

te
d 

m
or

e 
th

an
 o

ne
 r

ea
so

n 
fo

r 
no

t w
or

ki
ng

 a
t t

im
e 

of
 d

ea
th

 (
eg

, “
un

em
pl

oy
ed

/r
et

ir
ed

”)
, d

ec
ed

en
ts

 w
er

e 
cl

as
si

fi
ed

 b
y 

th
e 

m
or

e 
sp

ec
if

ic
 r

ea
so

n 
fo

r 
no

 e
m

pl
oy

m
en

t—
i.e

., 
“r

et
ir

ed
”,

 “
di

sa
bl

ed
”,

 “
st

ud
en

t”
, o

r 
“h

om
em

ak
er

” 
w

er
e 

ea
ch

 p
ri

or
iti

ze
d 

ab
ov

e 
“u

ne
m

pl
oy

ed
”,

 a
nd

 “
di

sa
bl

ed
” 

w
as

 p
ri

or
iti

ze
d 

ab
ov

e 
“r

et
ir

ed
.”

.

c Fo
ur

 s
ta

te
s 

ha
d 

ze
ro

 d
ec

ed
en

ts
 id

en
tif

ie
d 

as
 n

ot
 in

 th
e 

la
bo

r 
fo

rc
e 

at
 ti

m
e 

of
 d

ea
th

 b
as

ed
 o

n 
th

is
 s

tu
dy

’s
 m

et
ho

ds
; d

ec
ed

en
ts

 f
ro

m
 th

os
e 

st
at

es
 w

er
e 

th
er

ef
or

e 
dr

op
pe

d 
fr

om
 th

e 
m

od
el

 (
ie

, a
ut

om
at

ic
al

ly
 

dr
op

pe
d 

du
e 

to
 n

o 
va

ri
at

io
n 

in
 th

e 
de

pe
nd

en
t v

ar
ia

bl
e)

, r
ed

uc
in

g 
th

e 
nu

m
be

r 
of

 o
bs

er
va

tio
ns

.

d O
th

er
 d

ea
th

s 
ar

e 
un

in
te

nt
io

na
l f

ir
ea

rm
 in

ju
ri

es
 (

se
lf
‐in

fl
ic

te
d,

 in
fl

ic
te

d 
by

 o
th

er
 p

er
so

n,
 o

r 
un

kn
ow

n 
w

ho
 in

fl
ic

te
d)

 o
r 

le
ga

l i
nt

er
ve

nt
io

n 
de

at
hs

 (
by

 p
ol

ic
e 

or
 o

th
er

 a
ut

ho
ri

ty
).

 U
nd

et
er

m
in

ed
 d

ea
th

s 
m

ig
ht

 
ha

ve
 b

ee
n 

du
e 

to
 v

io
le

nc
e 

bu
t i

nt
en

t c
an

no
t b

e 
de

te
rm

in
ed

.

* P 
<

 .0
5 

fo
r 

re
gr

es
si

on
 m

od
el

 th
at

 in
cl

ud
ed

 a
ll 

lis
te

d 
va

ri
ab

le
s 

in
 th

is
 ta

bl
e 

pl
us

 U
S 

st
at

e 
fr

om
 w

hi
ch

 th
e 

de
at

h 
w

as
 r

ep
or

te
d 

to
 N

at
io

na
l V

io
le

nt
 D

ea
th

 R
ep

or
tin

g 
Sy

st
em

 (
ie

, t
yp

ic
al

ly
 w

he
re

 th
e 

in
ju

ry
 

oc
cu

rr
ed

).

Am J Ind Med. Author manuscript; available in PMC 2020 August 01.


	Abstract
	INTRODUCTION
	METHODS
	Data
	Analysis

	RESULTS
	DISCUSSION
	CONCLUSIONS
	References
	TABLE 1
	TABLE 2
	TABLE 3

